Introduction
Ever since the Gustav Cassel's (1921) seminal paper was published, Purchasing Power Parity (PPP) has been successful in attracting researchers' as well as policy maker's interest. PPP postulates that the same good should be selling for the same price in two different countries once prices are adjusted to reflect the foreign exchange rate between those two countries. This parity between purchasing power across countries assumes an environment known as the perfect capital market (PCM) that is void of all frictions, including taxes, tariffs and transaction costs. In addition, PPP is valid only when goods are exactly identical across boarders. In real world, however, these stringent conditions are difficult to meet and therefore the validity of PPP is often questioned. Numerous papers have been written testing for PPP in different countries and regions using various techniques and methods.
The idea of Purchasing Power Parity is based on the Law of One Price (LOP) which suggests that once adjusted for currency exchange rate, homogenous goods should sell for the same price in two geographically separate markets. The most cited example to illustrate this concept is the McDonald's Hamburger that is sold in many courtiers.
The Economist regularly publishes McDonald's Hamburger prices around the world that shows that we do not live in a PCM world and the Law of One Price does not hold.
The objective of this paper is to test for PPP in a South Asian panel that comprises the following countries: Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka. These countries are all members of the South Asian Association for Regional Cooperation (SAARC). The only other member is Afghanistan that has recently joined SAARC. The paper uses real exchange rates of these countries which expressed in terms of US dollars and applies two panel unit root tests, namely, the IPS and the CIPS test to detect nonstationarity in the panel.
The principal contribution of the paper is application of panel unit root tests in the South Asian foreign exchange rates. Other contribution includes investigation into the validity of PPP in the developing countries and addition to the ongoing literature that enquire the panel data techniques and that deal with cross section dependence due mainly to unobserved factors and other spatial or spill over effects (Baltagi and Pesaran, 2007) The paper is organised as follows. Section 2 briefly reviews the relevant literature while section 3 outlines econometric methodology of panel unit root tests that we employ in this paper, namely, IPS and CIPS. Section 4 reports findings and section 5 concludes the paper.
Literature Review
The literature on purchasing power parity (PPP) is rather voluminous. It has developed alongside the econometric literature. More often than not, researchers have applied newly developed techniques in econometrics to test for PPP. Empirical avenues investigated include cointegration studies, long data span studies, panel data studies, and nonlinear econometric studies. Although the econometric techniques applied to test the validity of PPP, we can categorize the whole literature in a consistent way. 1 Most of the early tests of PPP failed to get support in favour of it. The only exception is Frenkel (1978) , where evidence in favour of PPP was found. However, Frenkel did not take into account the possibility of the regressors and residuals being nonstationary. Hence, the standard inferences were not appropriate in this case.
Later researchers inclined to testing the real exchange rates for unit roots. They applied Augmented Dickey-Fuller (ADF) tests to detect unit root. If the real exchange rate of a country contains a unit root, it means that there is no equilibrium for the exchange rate in the long run sense, so PPP does not hold. Another distinct approach has been cointegration analysis in which researchers looked into exchange rate series and price differential between two countries as potential I(1) processes cointegrating with each other. This approach allowed for long run relationship between exchange rate and relative price level meaning support for PPP.
In general, early studies found little evidence of PPP, but more support for PPP in high inflation countries and inter-war years. The recent works in PPP however are able to garner increasing support in favour of PPP than before even using post Bretton woods data. It was found, however, that the tests applied to examine the long run stability of the real exchange rate suffered from low power. In other words, in those tests, it was difficult to reject the null hypothesis even when it is false. Conversely, researchers were unable to reject the null of unit root in the series, even when there was indeed long run stability in the real exchange rate. The reason is that the mean reversion rate in the real exchange rate is so slow that traditional methods proved to insufficient to identify it which resulted in rejection of PPP. 
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The CIPS test
The CIPS test is a modified version of the IPS test that takes into account the problem of Cross-Sectional Dependence (CSD). This is done by further augmenting the ADF regression as in the IPS test based upon the common correlated estimator approach (CCE) (Pesaran, 2003) . The CIPS test statistic, which is a generalized version of the IPS test, is given by The null hypothesis is the presence of unit root. As for the removal of serial correlation from the data, appropriate lags have been selected using the SchwarzBayesian Information Criterion (BIC) and reported in the second column. While the ADF test without a constant term fails to reject presence of unit root in all cases, it is able to reject the unit root null only in few cases when constant and trend terms are included. The overall results, however, witness the presence of unit root in SAARC currencies. This indicates to the fact that these currencies do not seem to have a long run equilibrium value to revert to. Another implication is that PPP does not hold in this set of countries with the US dollar as numéraire currency. Table 2 presents the results of the Phillips-Perron (PP) tests. The Newey-West truncation parameter is used to determine appropriate lags and reported in the second column. Similar to the ADF test, we report tests statistics based on three different models without a constant term, with a constant term and with both constant and time trend respectively. The null hypothesis is again that a series is nonstationary (i.e.
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contains a unit root). We are unable to reject the null in all except in two cases as reported in the third column. The results found here reinforce results reported in the previous table. The overall empirical findings lean towards the failure of the unit root null in this
Panel Unit Root Tests
paper. This means that the real exchange rates in our panel are nonstationary, i.e.
follow a unit root process. The findings have further implication that PPP does not seem to characterise the long run real exchange rate movements in South Asian countries.
Concluding Remarks
The paper set out to test for the validity of PPP in a South Asian panel that includes seven member countries of SAARC. In particular, it investigates whether the real exchange rates of the panel are unit root process by employing a battery of unit root tests. We apply two univariate unit root tests, namely, the ADF and the PP test to check for nonstationarity in the individual real exchange rates. These tests, however, suffer from the so-called problem of the poor power to reject the null hypothesis when it is, in fact, false. Therefore, we also apply two panel unit root tests that are designed to have increased power. These tests are known as IPS and the CIPS tests, where the latter takes into account the presence of cross-sectional dependence (CSD) in the panel data.
mostly follow unit root process and have no long run mean to revert to. This finding is reinforced in the IPS test as well. The only case where we are able to reject the null is in the CIPS test with a constant only. However, when a time trend is added in addition to the constant, the test statistic again fails to reject the null of unit root. The overall finding of this paper is that real exchange rates of the South Asian panel are nonstationary. This finding has particular implication that PPP does not seem to be valid proposition in this region. Therefore, any foreign exchange modelling of this region must take into account the fact that PPP does not characterise the long run relationship between foreign exchange rates and price differentials in the South Asian countries. 
